MgCl,. The suspension is spun-down and the cells are resuspended in 0.5 of the original volume of 0.1 M CaCl, and kept at 0 C for 20 min. Finally, the cells are pelleted and resuspended in %o of the original volume of 0.1 M CaCl, at 0 C ("treated" cells). DNA was prepared by phenol extraction of CsCl-purified phage particles (13) . No obvious heterogeneity was noted by electron microscopy: less than one break per five molecules was detected by sedimentation in alkaline sucrose gradients. The transfection was performed by mixing native P22 DNA, diluted in 0.1 ml of SSC (0.15 M NaCl plus 0.015 M sodium citrate), with 0.2 to 0.4 ml of "treated" cells. A preincubation of 5 to 60 min at 0 C followed by a thermal treatment, 2 min at 42 C or 5 min at 37 C (0.3 to 0.5 ml in a 10 by 100 nm tube was transferred to 42 or 37 C water bath and left there for 2 or 5 min, respectively), was required to bring about optimal induction of competence for transfection. It was found that no significant difference was observed by varying the length of the incubation period at 0 C or that of the thermal treatment.
Because these rough mutants do not adsorb P22 phage, the appearance of plaques requires the presence of smooth cells as indicators. At the end of the thermal treatment, 2 x 1O'to 5 x 10' stationary phase smooth indicator cells
[5] or SL1027 [12] ) were added to the treatment mixture, 2.5 ml of soft agar was added, and the suspension was plated on tryptone agar. The plaques were counted after overnight incubation at 37 C. Omission of the thermal treatment caused a 30-fold decrease in the number of plaques. If the thermal treatment was at 22 C, the plaques produced were less than half of those obtained at 42 C.
The DNA concentration dependence of the transfection process is reported in Fig. 1 Fig. 2 . b-+ category is rough, is deficient only in the synthesis of UDP-galactose from UDP-glucose, and becomes smooth when grown with galactose; ~ ~ category is unable to make UDP-galactose from exogenous galactose, is rough, and does not become smooth when grown with galactose. c 2-keto-3-deoxy-octonate. 
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VOL. 124, 1976 carrying different g&E point mutations, gave 160 and 300 plaques, respectively, in the standard assay. When they were grown on media supplemented with 0.5% galactose, they were no longer competent for transfection. This accords with other observations that these mutants become smooth when grown in the presence of galactose (12, 14) . Galactose exerted this effect during growth before CaCI, treatment; exposure of the cells to galactose in the agar did not affect the results.
TA1659, a gal deletion mutant lacking UDPgalactose epimerase, galactose kinase, and galactose-phosphate uridyl transferase, was still transfectable after growth in the presence of galactose to about half the control experiment. These findings are consistent with those reported by Wilkinson et al. (14) , who showed that other mutants deficient in the same enzymes remained phenotypically rough when grown in the presence of galactose. Table 2  summarizes the structure of the LPS (outlined in Fig. 2) was not competent for transfection, even though its LPS is expected to be similar to that of SL1032, rfaG, which is deficient in transferase for addition of glucose I unit (Fig. 2) . The enzyme defect of SL4507, when tested in vitro, also appears incomplete.
In conclusion 
